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ABSTRACT 

Effective utilization of computer technology can help 
rural and small school administrators and teachers overcome problems 
of time, distance, sparsity in course offerings and support 
personnel, and unequal funding through facilitation of communication 
and t>irough the potential to replicate quality instruction* Tools 
that have implications for rural education include computer managed 
instruction (CMI), computer assisted instruction (CAI), interactive 
videotex, noninter^ctive videotex, and interactive videodisc 
instruction. Development of CMI K^f^etems requires defining curriculiun 
in terms of specific objectives, developing placement testing, 
systems, implementing monitoring proc^ssses, arid revising 
instructional programs on the basis of pupil achievement data. The 
adaptation potential of small business data-base-management programs 
to CMI academic applications offers access to powerful management 
programs at modest cost. The portability, cost, and flexibility of 
CAI using microcomputers may provide the means to offer ^n urban 
equivalent delivery system to rural students, but the diversity of 
alternatives in products and implementation practices requires well 
trained teachers to apply available technology. Universal excellence 
obtained through CAI still appears to be more vision than substance. 
Videotex technology, already a major vehicle for information flow 
between farmers and the public and private sectors, should be present 
in rural schools, if only for the vocational training involved. 
(NEC) ^ 
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The ccr*peiling need for ecucational reforir. set 
forth t>> The ^^ational Ccrt^^r^ission cn Excellence in 
Education's "A Nation at RisK" leaves little doubt 
that there are cliscerncic.'* e inacequacies in American 
education. Response to that report has pronipted all 
eoucators to r^-exaraine their role: in providing the 
best possible educational env ir crimen t for their 
scucents. 

Like other eoucators,, rsjral educators want to 
prdvioe their students with educational opportunities 
equal to the best offeree anywhere. . Ihere are, 
however, probleins of distance, sparsity, and unequal 
f uncing that ha:r:per smal 1 ano rural schcpls. In the 
competitive rush to hire exemplary teachers and 
acministratcrs, rural schools can find themselves left 
behind their urban counterparts. Small schools are 
otten hard-pressed to*,fCffer the variety of courses 
necessary to provide their students with adequate 
learning ^^-uper iences. A lack of support personnel 
means that useful analyses of student and schoo 1 
progress are often not available. 

Effective utilization of compjuter technology can 
help rural and small schools overcome these 
Deficiencies. Computer-manavjed instruction offers a 
"helping hand" to administrators and teachers. 
Computer-assisted instruction not only e'ipands the 
content areas available to rural students but 
expe r ience gained in the process enhances st udan t 
progress toward computer literacy, a necessary skill 
in today's information age. 



Alan hornieister 's- overview aftords a useful, 
under stancabie analysis of technology's potential in 
rural ecucation. leachers, acTuinistrators, and schccl 
boarc? u?.enbers :':ho are not yet aware of. the powerful 
assistance coniputers can provide for the manageinent 
anc enhance^ient of rural education wiil find Dr. 
Ho£n;eister*s viev^s particularly useful. 



Betti^ Rose D. Rips 
Associate Director 
ERIC Clearinghouse on 

Rural Education anc Small Schools 
New Mexico State University 
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Summary . 

For the rural educator, Xche information age 
offers a set of technological tools that is 
relatively unaffected by the factors of time anc 
distance. These technological tools will iippact 
equcation through facilitation of coionunication ana 
through the potential to replicate quality ihstruction 
anc iTtaKe such instruction available to al l, regardless 
of geography. Tools that have implications for rural 
eaucation incluae computer-m^tiaged instruction, 
computer-assisted instruction, interactive videotex, 
noninter active videotex, anc interactive videodisc 
instruction, » 
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Developing" technologies associated with the 
in format: ion age ho id cons ider ac le promise for the 
rural educator. There are two r^ajor reasons for this 
opcin;is:L. The first is concerned with the infcrniation 
orientation cf the *new technologies, and the second is 
concernec wirh trie notion ot universal excellence. 

^ilthough it is^f ashionable to discuss developing 
technologies as components cf the computer age, the 
reality is that the uiobrella phenomenon is" the 
information age, of which the computer is the major 
tool. This ih format ion orientation becomes very 
iiriportant v/htr. we study the problems of rural 
ecucation and find that the difficulty cf information 
transmission is centdral to many of our problems. ^Most 
educational practices were developed by individuals 
•working in comparatively close contact, but many of 
these practices are not compatible with the problems 
or tijie and distance associated with rural education. 
The information age offers a set of. communication 
tools that is relatively unaffected by the time and 
distance problems of rural areas. 
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Instructional Management 



One of the realities of teaching and 
acT.ini str at ion in the sinall school is the increased 
level oi selr-reliance that xust be ceve loped/ With 
f-e'.. 5ui.erviscrs, peers, and rrcaels tc provide feecback 
as rc zhe appropr iateness *of their practices, rural 
eaucai.ors require considerable confidence in their 
observations of the''effects and value of their own 
pr acti ces. Any techno logics 1 ' tool that prov ides • '* 
aecision-inaking support for the teacher oa 
acmirris trator must interest the r^ural educator. Of 
rne different computer applications in the classroozn, 
one cf the rucst cost effective has been computer- 
managed instruction (CKI) {Stevenson, Edwards, & 
Bianchi, 1978)^ Burke (1982) has defined CMI as "the 
systematic control of instruction by the computer. It 
is characterized .by testing, diagnosis^ learning 
prescriptions, and" thorough record keeping" (p. 188). '"^ 

The ".leea for help in the iranagement of learning 
information appears obvious. A third-grade teacher 
xav have 25 pupils in a basic skills curriculum of 
approximately l^OOC objectives. In a rural school^ 
these information management problems may be 
corripouncec by the presence of several grade levels in 
one classroom. Thus, instead of directing pupils ^ 
working through a curriculum with 1,000 objectives, 
the rural teacher may have * to nonitor pupil progress 
through 2,000 objectives. For the rural educator who 
is both teacher and principal, the information 
management problems are even greater. 

CoMprehensive CHI Systems 

The ir.cijor steps in the development of a 
comprehensive CMI system 'are as follows : ' - 

a. The curriculum, must be defined in terms of 
specific objectives. These objectives must then 
b^ arranged in a hierarchy. A common approach to 
•a hierarchy is to use three Tevels, such as area . 
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strand ^ and objective. For exacple, an objective 
on math facts would be in the cctnputation strand, 
vhich -would be in the math curriculum area, and 
might be designated by the code 2-4-25. The 
fir St 'number designates the area (mathematics); 
the second, ^ the strand (ccanputation skills)? and 
the third, the -specific objective <e.g., acditicn 
facts for digits € through 5). 

Once the curriculum objectives -have been defined 
and given computer numbers, a placement testing 
system must be^,deve.loped. In the placement 
process the Itearner's skills are assessed to 
derermine which objectives have been masterea and 
which objectives need to be taught. The outcome 
of the placement process should be an 
instructional prescription that specifies the 
instructional objectives that need to be "taught 
to the individual learner. 

Once an in dividual^ prescr ipt ion has been 
developed for each learner, a monitoring process 
must be implemented. " The purpose of the 
:ri9nitoring is to ensure that the learner is 
progressing through the instructional sequence 
defined by the prescription. If the learner is 
not progressing, then changes are made in the, 
instructional procedures until effective 
instructional procedures are found. 

The school's instructional program is ^revised on 
the basis of .pupil achievement 'data. Just as 
individual teachers have an obligation to monitor 
theprcgress of each pupil in classes, so the 
school or district has a r espons ib i 1 i ty to 
an^alyze all pupi 1 data to identify ways the 
district or school might improve its 
instructional progt'am. Improvement could occur 
through changes in curriculum, teaching methods, 
instructional materials, and pupil-assessment 
'proceaures. This process of mo ni to ring, 
analysis, and change is viewed as a continuous 
cycle. As one weak area is identified and 



r enjed ia ted r other areas are selected for 
improvement. Figure 1 exemplifies the' inter- 
actions among the different components of a CMl 
system. 

CMI Reports 

Dependinr on the size and soph isticat ion of the 
CMI sy stem be i ng used ^ the . educator can request a 
range of ccTaputer-generated reports. The following 
are some examples of different types of reports: 

^- Individual pupil progress reports . Kach report 
on an individual learner shows the progress the 
learner is mak ing in his or her ind iv icual^ 
program of stuay. The report usually identifies' 
which skills have been mastered and the- oate the 
skills were mastered. Such reports are often 
used during 'parent-teacher conferences, 

b« Class reports . Class reports usually contain the 
same type of information es the ind iv idual 
reports except that the class report combines all 
the information on one chart. A report of this 
kind is particularly useful for identifying the 
more problematic curriculum areas. The report is 
al'SO helpful in planning and preparing for future 
instructional activities. 

c. Class grouping reports^ , This, report identifies- 
those curriculum areas that several children .may 
be working on at the- same time. Such a report is 
particularly useful for a teacher who uses small 
instructional groups, 

d. Instructional resource reports . Instructional 
resource reports cross-reference specific 
instructional ob jecjii ves with ins true tiona'l 
materials that a teacher or pupil might use. in 
association with the instructional objective. 
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Information Flow in a CMI System 



Inservice 



InstrucHonal 



Use information to: 

(a) plan in-s«rvice trdininx ind 

(b) assess etfrcf ivcnr^s of in->ervict 
training 



Review information to determine: 

(a) where to provide consultant help 

to teachers and principals; 
lb) where the curriculum is ;n need 

of revision. 



Review information to; 
{a) delermine what acquisitions .are 
needed; 

lb) add information on available 
materials to computer files. . 




Central 
Compuler 



Contains information on pupil p ogress anJ resource infor- 
mation on instructional methods and materials. 



The 
School 
Principal 



Computer 
terminal and 
tard reader 



Class and 
mdividual 
reports 
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The 
Classroom 
Teacher 



Thip school principal receives school and 
class reports to help guide activities as the 
curriculum and instructional leader of the 

school. 



Cards with; 

(a) prC' and post-test information on 
pupil progress; 

(b) requests for computer/eports, 



* The teacher uses computer reports to: 

(a) plan instrucf^ional procedures and 
assess the effectiveness of these pro- 
cedures; 

(b) provide information to parents-on 
pupil progress 



Figure 1 
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,e. Curriculum and instructional analysis reports^ 
Many CMI programs provide for reports that 
identify the specific objectives .that are being 
mastered and those that represent problems to 
significant numbers of pupils. These reports 
generally combine pupil data at the school or 
district level. This information can be 
invaluable forprincipals and curriculum 
supervisors, because such information can be used 
for raaking changes and evaluating their effect. 

Data-Base-Management Programs 
for Rural CMI Applications 

For computer purposes, a CMI program is an 
inventory program. In the case of an individual 
classroom, there is a constantly changing inventory of 
the academic strengths and weaknesses of all the 
pupils. Because of the similarity of CMI activities 
to the inventory p'^^ob 1 ems of small business 
operations, many educators have used data-base- 
management programs originally developed for small 
-businesses to develop partial or comprehensive CKI 
programs. Data-base-management programs were 
originally developed for small businesses that needed 
inventory software but could not afford a computer 
programmer tc develop and refine a custom program. 
Many of the data -base-management programs developed 
for microcomputers allow individuals ' with no computer 
programming experience to develop very power fu 1 
inventory programs. For the rural educator with a 
limited budget and limited access to the technical 
assistance necessary to develop software, the data- 
base-managemenc programs offer a way for an individual 
to develop powerful management programs at a modest 
cost. 

Basic Functions of a Data-Base-^nageinent Program 

"a data-base-management program organizes infor- 
mation into files. Each file consists of a series of 
records, and each . record contains a number of f_ie_lds. 
Each field is made of a number of characters . For 
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example, a 30-character field could be t,'Stabl ished . to 
hold a pupil's name. This field would then be a part 
of a record. Other fields on the record might be used 
to hold other demogr apiiic inf ormati9n as we 11 as 
information on performance in the. different curriculum 
areas under instruction. This record of an individual 
pupil would be an element in a file containing the 
records of all the children in the school or district. 

Depending' on the sophistication of the data-base- 
management software and the type of information 
entered, it might be possible for an administrator to 
request a listing of all fifth-grade children who 
arrived in the aistrict within the last three 
months ana who . had not mastered two-digit long 
Division with remainders. Many cf these data-base- 
management programs allow the educator to develop 
individual ana group reports. 

k major advantage of data-base-management 
software is that it allows the individual teacher or 
principal with no computer prograrraning experience to 
develop very powerful record-keeping systems. While 
record-keeping systems of this type may not have all 
the features of large comprehensive CMI systems, their 
low cost and flexibility have made them very popular. 

Three of the more popular data-base-ma^agemen t 
systems are P.F.S. (Personal Filing System), 
QuickFile, and D-B Master. 
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CAI P actices and Promises 



Compu te r-assisted instruction (CAI) is a 
technological tool with considerable promise. Indeed, 
the level of interest in this technology is so high 
that one might assume it is a developcid and proven 
technology* For the rural educator looking for help 
in oftering pupils high-quality content. with an up-to- 
date instructional de 1 i very system,, CAI seems a Imos c 
too good to be true. For rural administrators working 
to ensure that their pupils have the iame 
opportunities as their Urban peers, CAI is indeed 
attractive. When the pupil sits down to interact with 
a micr ocompute r-de 1 i v<f r e'd lesson, the geographical 
site of the instruction ceases to be relevant. As 
rural eaucators look for ways to provide information- 
age experiences for their pupils and try to develop 
computer literacy through exper ience as we 11 as 
through " forma 1 lessons, the attractiveness of CAI 
increases. 

CAI and Instructional Effectiveness 

' . It should be remembered that CAI is an invention 
of educators, and its presence in the classroom must 
be defended on the basis of its instructional 
effectiveness and not on its role as a computer 
appl ication. While CAI will add to the computer 
literacy experiences available to the child, this 
alone is not sufficient.' A review of CAI 
impleme:»tation practices suggests that many educators 
were seduced by the superficial aspects of CAI. 
Indeed, the seduction was so complete that many of the 
early CAI software evaluation checklists did not even 
refer to validation data tied to instructional 
ob jecti ves and learner popu 1 at ions. There was, 
however , cons iderable emphasis on characteristics of 
the medium, such as graphics and immediate feedback. 

It was o^'ten assumed that a CAI product would be 
successful if certain media att r ibutes wer e pres-ent. 
The situation is made even more confusing when we 
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consider that some ^-he-se attributes, such as 

immediate feedback, ^ ^^n shown to have'limi -tc 

and even negative va • n a Chi context (Barringer 
Gholsbn, 1979; Ra.nkin & Trepper, 1978). .With re.gaia 
to the use of graphics in CAL and in reference to a 
specific study .with low-achiev ing students, one 
research'-'r reportea that "Graphics may have served 
only to distract the students and draw them away from 
the i:eal lesson at hana" (Fisher , 1983, p.. 84). 

The purpose in drawing attention to the aboye- 
listed concerns regarding CAI is not to suggest that 
CAT has no value, but rather to suggest that the 
current unquestioning emphasis on CAI is inappropriate 
in light of the present research (Hartley, 1977; 
beaten, . 1983; Alderman, Svinton, &,Braswell, 1978; 
Bunderson, 1981; Fisher, 1983), current products, and 
associated implementation practices. For the rural 
educator, the future for CAI is promising because of 
its ability to collect data on its own effectiveness 
and then faithfully replicate each successive 
improvement , thereby resulting in progressive 
improvement. 

If we are to capita 1 ize on the potential of 
current CAI products, our training commitment must be 
extensive:*^ further, we must take into consideration 
the complexities of the research findings and the 
fragmented and contused state of the universe of 
options. Fisher (1983) has noted that CAI success has 
occur rea: 

V^ben it i.3 siM'r^c at specific student-body 
groups; wken it is fully integrated into the 
regular cla^:.3rco^ cur ricuiunir.; when certain 
subject areas are selected? and when the 
pr. cper setting and scheduling is 
eot ,::blished. (p. 82) ' . ^ 

1 :;vr vc-rsi t:;- njr. alternatives in both CAI 
produce; or.-', aszocii^too implementation' practices dees 
not sjj^porr .nmnionlv hf^l'.a notions that "technology 
will sin-ic"' ; i V J.,^3v.rb^.:*:ior-" or that "technology will 
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replace V^aachers," Indeed, it appears that we will 
need even better trained teachers who can effectively 
apply the types of technology presently availaole. 
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Universal Excellence and CAI 



The notion of universal exceLlence was a 
motivation driving many early researchers using 
teaching machines, programmed learning, and computer- 
assisted instruction (CAI). As far back as 19G6, in 
congressional h>^arings, advocates of computer-assisted 
instruction discussed the potential of this new tool 
to "do for every child what once could be cone for 
only a few" (Hofmeister, 1903). 

For some 20 years now, CAI re searchers have 
lookeo to compu te r -as s i s ted instruction as an 
important vehicle in developing universal excellence 
in the delivery of instruction. At this point in 
time, the notion is unfortunately still more vision 
than substance. In the spring of 1977, just as the 
first microcomputers with educational potential were 
being released, Schoen and Hunt asked: 

What happened? Why has" CAI not been adopted 
wholesale in our educational institutions? 
Despite fantastic predic-ions by many people 
in the 1960's . . . there seems to be little 
evidence that their predictions will come 
true in the near future. (p. 73) 

Although the portability, cost, and flexibility 
of the microcomputer" have considerably increased the 
availability of CAI^ there are still problems. 

One of the greatest disappointments ->f CAI has 
been the failure of CAT ^"lovelopers to capitalize on 
the techno logy's potent ict x for Pe If -improvement 
through its ability to collect pupil, data and 
cons istent ly replicate each improved ve r sion. An 
early v is ion, as expressed by Schwartz and Long 
(1966), suggested that: 
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The ,data collection and quick update 
capabilities have profound implications. 
, . . Once the initial version of the 
course has been written and administered 
to a small group of students, the author 
can interrogate the system and obtain a 
complete, record of each student's 
performance. From this, he can then 
determine where changes are necessary. 
(p. 15) 

In fact, however, the market has been deluged with 
large numbers of fragmented products, some of which 
were never even tested in an actual classrocm before 
they were marketed. 
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videotex and Television in Rural Education 

Videotex is the term used to describe any system 
which makes computer-stored information available via 
computer screens or a printing ta rmina 1. Videotex 
exists in two forms: interactive and noninteractive . 

Interactive Videotex 

In interactive videotex the information usually 
moves via telephone lines. The user may interact 
through a personal computer, a terminal with screen 
and keyboard, an adapted television set, or a printing 
terminal. Most interactive videotex systems are 
designed to allow the Individual tc conduct in-depth 
searches through large amounts of information.- The 
individual can work in either a search mode or 
an inter act i ve • mode in which the indiv idua 1 adds 
information to the system as well as retrieves 
information. 

One of the most common ways an individual -ddis 
information to a videotex system is through the use of 
electronic fuail. Electronic mail is the term for the 
OiiCtronic distribution of messages. While most forms 
of telecommunications are "real-time" communications, 
electronic mail is not. Messages are sent and stored 
until , the recipient wishes to read them. This 
facility has spme of the advantages of the normal 
postal service, among them the freedom to choose when 
to read or respond but adds the benefits of the speed 
of electronic communication. Electronic mail systems 
usually include electronic bulletin boards where 
messages of general interest can be posted. A number 
of states have developed statewide videotex systems 
which include bulletin boards for special educators, 
for curriculum specialists such as the . math and 
language arts teachers, for employment information, 
and for information for school administrators. Most 
of the large electronic mail systems allow messages to 
be copied and/or sent to several individuals at once. 
When a message is received, the recipient can often 
forward i't to others with a single "copy"., command. 



Computer conferencing occurs when several 
individuals use the electronic mail facilities of a 
videotex system to communicate on a specific topic 
over a period of time. For example, several teachers 
in aifferent parts of a state might conduct a 
computer conference over a Z'-week ^per iod to develop- an 
agenda for a statewide professional meeting. 

Nationa lly , educators are participating in 
interactive videotex systems of three major types: 
general purpose systems such as CompuServe and the 
Soutce; SpecialNet, which was deve loped specifically 
for special educators and provides for electonic mail, 
bulletin board services, and computer conferencing; 
and emergent specific state systems, whic:h are 
developed by state offices of education cind designed 
to serve all public school educators in the state. 
Aside from offering electronic mail services, the 
general purpose videotex system also provides a large 
information base that indues such other information 
as wire services, stock -market reports, f.estaurant 
guides, transportation schedules, and bibliographical 
search facilities that allow the educator to query 
data bases such as ERIC. 

Noninteractive Videotex 

Noninteractive videotex is usually transmitted in 
association with television signals. A television 
signal that is received in the home is capable of 
carrying more information than is presently being 
transmitted. If a. television set is modified, 
additional information can be accessed. One example^ 
of this capacity for extra, information transmission is 
the captioning service available for the deaf, a 
noninteractive videotex ser v ice. Noninteractive 
videotex inf ormat ion bases are usua 1 ly limi ted to 
several hundred pages of information? while 
individuals with modified televisions- can srlect from 
among, the. available pages of information, they cannot 
enter information into the system. These 
noninteractive videotex services often duplicate some 
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of the olterings of the daily newspaper and carry 
in for ma t ion . that can be updated daily or more 
frequently. 
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The E/ages of inf orm;-;t ion offered t)y these 
noninteracti ve videotex services are purchased in a 
manner similar to that in v/hich advertising space is 
sold on television. This means schools can coiranand a 
number of the available videotex information pages to 
keep the community in-.ormed on s.chool events -^and 
educational offerings. 

One of the reasons videotex should attract the 
rural educator is its acceptance by other members of 
the rural community. Videotex is a major vehicle for 
information flow between the farmer and the public and 
private sector (Chartrand, Carr, & Miller, 1983). If 
Vjideotex continues to develop as a communication and 
decision-making tool for the farming community, the 
rural educator should include v ideotek experiences in 
the curriculum, if only for the vocational training 
involved. 

In a paper on innovative rural school programs. 
Barker and Muse (1984) reported as follows: 

The Spring Valley School District in 
Wi scons in (784 Students) described a 
vocational education class in dairy cattle 
management that emphasized practical 
application of microcomputers to help in 
record keeping, balancir'ry dairy rations, 
determining feed rotation, etc. The class 
was also open to area farmers who wished to 
utilize the benefits of microcomputers in 
helping manage their dairy operations. 

It is a relatively small step from the use of local 
microcomputer applications to the use of remote 
information banks to facilitate farm management. 
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Television 



In many ways videotex is an enhancement of 
earlier instructional television efforts in rural 
areas. 'With regard to instructional te'levision, some 
clarification of terms is necessary. Educational 
television usually refers to informational programming 
that often appears on comme rc ial and public 
television, "ahis material is instructional but is not 
a part of formal courses .of study. instructional 
television can involve one- or two-way transmif^sion, 
a.)d the programming focuses on more formal courses of 
study. When two-way, or interactive, instructional 
television programming is presented, a variety of 
technologies is us:ually involved. Some of the 
combinations include public television (with audio 
"questions by telephone from the audience), low-power 
television and microwave, cable and microwave, 
microwave only, and fiber oi^tics. 

There has been considerable interest in the use 
ot microwave and fiber optics because of their 
potential to support a wide range of computer and 
television technologies. Microwave technology appears 
well-suited to sparsely populated areas where there ig 
some high terrafh-^on which to pFace towers. In ajeas 
where cistances are not so great and whete there are 
existing power lines, fiber optics may prove to be a 
low-cost, reliable technoloay because the fiber optic 
line can be strung on existing power poles (Education 
Computer News , 1984). 

The Electronic Cottage / 

Alvin 'ioffler, in The Third Wave / described the 
"electronic cottage." In an electronic cottage all 
members of the family stay at home a'nc work, learn, 
and participate in recreation with the aid of 
computers and electronic coirapunicatiion. The idea of 
children staying at home and learning through 
electronic communication, is not at all new. There 
have been numerous examples in education where pupils 
have been linked to remote teachers via phone lines. 




ks far back as the 1930s and' 1940Sr pupils in the 
Australian Outback interacted with the teacher via 
shortwave raaio, powered by pedal-^dr iven electric 
generators. ' t. " 

A number of corporations have experimented with 
allowing employees to. work at home and communicate 
with w^rk colleagues via. computer terminals. Although 
• such practices . have been implemented, there is some 
question as to their popularity with the worker.- In a 
poll ccnducteo by Time magr^zine (Friedrich, 1983) some 
73 percent or the respondents stateo that they 
believed the computer would enable more people to v/ork 
at home; howeveir only }1 petcent said thei' would 
prefer to aO so. 

Electronic Information Sources ana the Teacher 

When the move is made from direct con tact to 
contact via electronic information, the - importance of 
time and distance as problem variables is.. dramatically 
changed. When communication takes place 
electronically, the important variable is terminal 
access. Once -the two individuals who wish to 
cc-nimunicate have access to terminals, the distance 
between them ceases^ to be of major .iiriportc.nGe. Figure 
2 exemplifies some of the e lectronic information 
exchanges that present ly occur between a classroom 
teacher and other individuals in the education system. 

The newer in tor mat ion-age technologies are 
particularly well-suited for the provision- of "on- 
line", ass istance to the rural teacher with problerjis 
that neeci immediate attention. Parrett, Johnson, & 
Amunosen ^1983), in a discussion of sources of 
personal and profess ional frustration for rural 
teachers, maae ^reference to the "lack of professional 
resources for consultation." With the aid of nev/er 
technologies, the teacher not only discusses problems 
with a resource 'person but transmits printed 
'documents, such as test results, that allow a remote 
consultant to be more effective. 
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Electronic Information Sources 
for the Teacher 
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BEST MPY Available 



Electronic Iniormation: i -oblems and Issues 

Participat icn anc the technology . All tl 
electronic inrormation exchanges presented in figure 
have been either implemented or planned for the nei 
future in a number or sciicoi districts in the Unite 
States. However, the fact that the potential to c 
such things alreacy exiots dees not mean that su< 
electronic inforrnaticn exchanijes should or will occi 
in great numbers. 

Whi le chi Icren appear to be adapting quii 
readily to tne hardware of the information age, mai 
acministrators, teachers, ana teacher crainers dc n( 
share the enthusiasm of some of the younger citizens 

Balance between electronic and personal contac 
Electronic information cannot and should not repla< 
all other forms of ccmunication. Even if we were 
become highly committed to electronic informati< 
exchange, we would still have to work at oetermini 
what balance was needed between direct persons 
contact anc contact via electronic information* 

Fiscal recources . It was earlier noted that t 
prooiems of time and distance are minimized 
electronic information exchange. However, it was al 
noted that availability of equipment becomes a mu 
more important issue. One of the most p^^rsiste 
problems is the limited fiscal resources of ruri 
dist;ricts. If.it is determined, for example, th 
pupil learning is tacilitated when households ha 
ongoing electronic communication with the teache 
then there must be concern for those families that 
not have the financial resources to communica 
electronically with the school. 

Ava'i'labiJ.ity and use . The fact that an ele 
tronic conununication channel exists does not guar ant 
its use. For example, if inexpensive- and flexib 
electronic coiriiriunication systems between teachers a 
parents are developed, th^^ corrjuuni cation channels m 
achieve very little use unless there has been planni 



for using them in a systematic and productive manner* 
While the val ue of parent communication, parent 
involvement, and parent training is constantly 
discussedr supported, and validated through research 
(Hofmeister, 1977), the fact is that many educators do 
not systematically plan for or place a high priority 
on tliese tasks, even though some relative ly low-cost 
communication channels, such as the telephone, are 
alreaay available. 
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'The ■Oninibus Medium' 



Kleibacker (1983), in discussing the 
cX)mir»unication industry r notec: 

Orice segmented into separate, distinct 
en t i t ies - -new spaper , books , magaz ines , 
film, radio, television — each with their 
own markets, todciy [ these entities] are 
merging into one giant electronic 
circuit board. Newspapers are going onl ine. 
Books are being converted from handbooks 
and paperbacks into floppy disk "scf t- 
backs." Film and records are being 
digitized and magazines are becoming 
videoized to fill a supermarket of cable 
anc microwave channels. (p. 1) 

Of interest to educators is the convergence of 
technologies to form a single device with the 
characteristics of several media. In the Science and 
Technology section of the April 1983 issue of the 
Economist , reference was made to the plans of 
Matsushita to market a "read and write" videodisc 
system. Such a sy'^stem has the potential to function 
as a microcomputer, but with a massive increase in 
speed and storage, and as a videotape system, but 
with better video, and audio characteristics. The 
r ead-and-wr ite videodiscs should make a hardware 
device available to the CAI developer that would be a 
complete generation ahead of present devices. 

Videoaisc systems that -can present video and 
respond like a computer are being field, tested in 
classrooms (Hofmeister & Ihorkildsen, 19 83). A 
"restriction of priesent interactive videodisc systems 
is their "read only" limitation. The computer code and 
video information stored on the disc cannot be ciianged 
once it is put there.- A read-and-wr i te videodisc 
allows for the changing of both computer and video 
information. The presence of this omnibus medium may 
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bring t±e cream of universal excellence in instruction 
a little , closer to reality. 



The cost of videodisc technology has been one of 
the major reasons interactive videodisc technology has 
not made a larger impact on the public schools. The 
technology has been well received in other fields, 
such as in meaical training and in technical training 
in the Defense Department. There are ir.ore than 250 
V tdeoo isc-baseo inservice training centers in 
hospita.3 in the United States. The U.S. Army, an 
agency concerneo with the problem of delivering 
quality instruction to remote sites, has recently made 
the interactive videodisc the delivery system of 
choice for individualized instruction. 

The recent, significant reduction in the cost of 
videodisc technology now makes it possible to purchase 
an interactive player for approximately the same price 
as an extra disc drive for a microcomputer. v;ith the 
recent reduction in hardware costs, there should be an 
effort to remove the final obstacle — the lack of 
courseware. Within the past 12 months the percentage 
of school districts with videodisc players jumped from 
2 percent to 16 percent. Some states are already 
planning for a time when intelligent, interactive 
video technologies will be an important part of the 
instructional delivery systems. Rural high schools in 
Utah are being de signed to take advantage of 
technologies that will allow for the simulation of 
expensive science lab and vocational shop training 
activities. The floor plans of these rural high 
schools show a reduction in lab and shop spacf. in 
favor of space for individualized, interactive' 
learning stations. 

In an article reporting on the accelerating 
decline of school science labs. Tinker (1984) made the 
following observation: 

With the advent of computer software 
designed to simulate laboratory 
experiments, opponents of lab education '. 
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have in the coinpater a safe, compact, and 
economical alternative to the impractical 
ritual of the past. (p. 24) 

V^nen a highly specializec facility, such as a 
science lab, is reclacec with a facility capable of 
simulating a wide range of activities, including 
science experim.ents, the va lue cf that instructi<"'<al 
space is dramatically chan:ied. The flexibility 
ofterec by instructional delivery systems that can 
sim.ulate a wide variety of activities is consistent 
with the needs of rural schools concerned with their 
limitea range of instructional options. The rural 
school is also very concerned with the multipurpose 
nature of school facilities. The school's physical 
plant anc instructional resources have to meet the 
lifelong learning needs of the adult community as 
well as the school-age oonuriunity . 

ao some extent the ongoing debate over the 
comiparative value of technologically delivered 
instruction and ir«ore traditional approaches (Fisher, 
19 83) ceases to be relevant when the incompleteness 
ct the curricula in some smal 1 schools is considered. 
For many small rural schools, students will not have 
access to some courses unless technological support is 
used to deliver them (Smith, Gohs, & Mason, 1982). 

In discussing the .problems of recruitment of 
qualifiec teachers of advanced math and science 
classes in rural high schools, John Russell ( Education 
Computer News , 1984) mace the following observation 
regarding a plan to use two-way television: 

It is not the best situation, but it 
cer ta in ly is better than kids not be ing 
able to get the courses. We cannot take 
the place of a teacher being in front of 
every classroom, but the reality is that we 
cannot get those teachers. (p. 6) 
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Cooperative Planning and Support Services 



If rural schoo Is are to remain current in an 
intorniation age, they will have to receive support 
trom outside the rural district- Issues that must be 
addressee are the supportive rcles of state education 
agencies (SEAs) , teacher training institutions, and 
other technological thrusts in rural areas. 

Specialized Personnel and Facilities 

One of the characteristics of the information age 
is the rapidity of change. If an organization is to 
aaapt to change, it must have mechanisms to cetect and 
systematically plan for change. In small school 
syotems there are rarely spec ia 1 ized un its or 
personnel with full-time responsibility to monitor and 
plan for technological change. Hamilton ana Casserly 
(lbS3), in their "Survey and Analysis of Technology in 
the Great Cities," reported that the large school 
districts already have dedicatee units and personnel 
who are planning and ironitoring . the implementation of 
new technologies. The survey further notes that the 
percentages of "Great City" school districts 
implementing or planning to implement the newer 
technologies are as fellows: 

word processors 100 percent 

telecoiTjnun ications 78 percent 

electronic mail 70 percent 

optical scanners 70 percent 

cable 66 percent 

videodisc 48 percent 

robotics 22 percent 

It is doubtful, however, that small schools will be 
able to afford extensive special ized resources. 
Nevertheless, "the developing information age 
technologies should support rural multi-role personnel 
by supplying information -and technical assistance that 
will allow' rural schools to take advantage of 
technological changes. State offices of education and 



t':^3cher training institutions should be planning to 
r.upport and enhance the technological literacy of 
^c.ministrative personnel in small schools. 

Support Services ftam the SEAs 

With regard to state office of education support 
services. Christen and Gladstone (1983) noted: 

A3 of October 1963, at least 27 state 
education agencies had at least one 
employee v.tiose primary responsibility was 
to coordinate all of the educational 
computing activities within the state. 
Other states have actually set up entire 
departnients, such as Alaska's Office of 
Educational Technology and Telecommunica- 
tions, or the Educational Technology 
Section in Florida. (p. 40) 

Among ttie technical assistance serv ices supported 
by SEAs are the following: 

1. Software evaluation reports 
'2. Newsletters 

3. Assistance in planning conferences and 
workshops 

4. Assistance in hardware acquisition 

5. Establishment of central, regional, , and local 
derronstration classrooms and resource 
centers 

6. Advice in funding related to discretionary 
state and federal funds 

7. Coordination of electronic communication 
systems 
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8. Public rf.lations activities with parents and 
school boards 

9. Management of itinerant services., such as... 
mobile vans for derronstr ation and training 
a :tivities 

10. Management of software purchasing and 
licensing efforts 

11. Consultation with ether sub:.3Ct area 
specialists to facilitate integraricn of 
computer literacy components in instruction 
of basic skills subjects and areas, such as 
special education and vocational education 

12. Monitoring of state and national statistics 
related to educational computing and sharing 
such information with state and local 
decision makers 

13. Preparation and dissemination of a computer 
literacy curriculum and associated teacher 

guides 

./ 

14. Development and dissemination of 
instructional software 

15. Consultant services to planners and 
architects designing new school buildings 

16. Development and support of educational user 
groups 

Cooperative Application of Technology 

One of the restrictions on the effective 
application ot technology in rural areas is the lack 
of cooperation among the different elements of the 
education comiujnity. Gardener and Edington (1982) 
noted that "an ongoing inservice prograra is essential 
to the continued growth of rural educators and for 
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better relations among the coirantjinities, schools^ and 
colleges of education" (p. 19). 



Most cf the technologies prev iously mentioned 
have implications for inservice training of teachers 
anc aazninistrators. If this potential is to be 
realized, teacher training -.nstitutions will have to 
deve lop techno logy-basec ins true tiona 1 de livery 
systems in cooperation with r ura 1 school districts. 
To oatfcr teacher training institutions have been slow 
to face the implications of the information age 
(Hofiaeister , lb64)r and a number of these institutions 
have never had a record of cooperative planning with 
rural schools. 
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Conclusion 



There are unmistakable signs that the new 
information age technologies are becoming a pervasive 
part of rural life. Given the schools' responsibility 
to prepare their pupils for life, rural educators mu^/c 
be coViCer 'led with the technological too Is of the 
intorm?ition age. These tco?*^ are not associated with 
some passing "educational innovation" but are tied to 
major changes in the very structure of society as we 
m,ove from the industrial to the information age. 

The new technological tools offer immediate and 
future promises. The realization of these promises 
depends on the degree to which rural educators prepare 
themselves to capitalize on the advantages and avoid^ 
the problems associated with the new technologies. 
Because the new technological tools are comraunicatioA 
oriented, rural educators have much to gain by> 
developing their technological literacy. Unlike their 
urban peers, rural educators do not have the luxury of 
falling back on existing coiamunication practices in 
education because many of these practices have not 
been well suited to the needs of rural educators. 



37 

31 



AlcleriT^an, D. L. , Swinton, S. S'. , & Braswell, J. S. 
(197&). Assessing basic arithmetic skills across 
curricula. Coniputer-assisted instruction and 

/ coinpensatory education: Ihe EIA/IAUSD study. 

' Princeton, NJ: Educational Testing Service. 

Barker, B. O. , & MiSse, I. D. (1984, February). A 
report of innovative rural school programs in the 
bnitec States , Paper presented at the Seventh 
National Conference of the People United for Rural 
Education, Des Moines, lA. 

Harringer, C, & Gholson, B. (1979). Effects of type 
anc coiTtbination of feeaback upon conceptual learning 
by children: Implications for research in academic 
learning. Rev iew of Educational Research , 49(3), 
459~47b^ 

&underscn,\v. (19bl). Courseware. In K. F. O'Neil, :.r. 
(Ed.)/ Conjputer-based instruction; A s tate-of -che- 
art assessment^ New York: Academic Press. 

Burke, R. L. (1982). CAI • sourcebook. Englewood Cliffs, 
NJ: Prentice-Hall. 

Chartrand, R. T., Carr, A. B., & Miller, N. R. (1983, 
February). Getting information to the farms. 
Bulletin of the American Society for Information 
Science , 9,(3), 10-12. (ERIC CUE No. EJ 281 352) 

Christen, K.„ & Gladstone, P. (19B3). Survey of the 
states. E lectronic Learning , 3^(3), 27-54. 

Oeaton, W. J. (1983). Computer assisted instruction ; 
No effects and unexpected relationships . Paper 
presented at the American Educational Research 
Association Annual /ieeting, Montreal, Canada. 



•b'o'he previous numbered page <n 23 
^ ^ he original docununl was tiank 



Fisher, G. (1963). Where CAI is effective: A suimary 
of the research. Electronic Learning^ ^{^) r 82-84. 



Friearich, O. (1983). The computer moves in. Time , 
121(1), 23. 

Gardener, C. & Edington, E. D. (1982). The 

preparation and certification of teachers for rural 
and small schools. Las Cruces, NM: New Mexico State 
Unfversity, ERIC CI ear ingh^ouse on Rural Education 
anc bmall Schools. (ERIC Document Reproouction No. 
EL 223 396) 

haihiltcn, P. 5t Casserly, M. D. (1983). Survey and 
analysis of technology in the great cities. Unpub- 
lished manuscript. The Council of the Great City 
Schools. 

hartley, S. S. (1977). Meta-analysis of the effects 
of inaividually paced instruction in mathematics 
(Doctoral dissertation. University of Colorado at 
Boulder). (University Microfilms International 
No. 77-2i;, 926) 

/Ho'fmeister. A. M. (1977). The parent is a teacher . 
Paper presented at the Utah State University 56th 
Faculty Honor Lecture, Logan, UT. (ERIC Document 
Reproduction Service No. rD 161 541) 

hofmeister, A. M. (19b3). Computer applications in the 
classroom. New York: Kolt, Rinehart & Winston. 

Hofmeister, A. M. (1984). State policy issues and 
models for the preparation and certification of 
educational personnel to use computers effectively 
in schools (NIE Report No. p-83-0088). 

Washington, DC: National Institute of Education. 

Hofmeister, A. M., & Thorkildsen, R. (1983). The 
application of videodisc technology to the diagnosis 
of math skills. Paper presented at the American 
Educat ion Research Assoc i at ion Annual Meeting/ 
Montreal, Canada. 



3s ' ^9 



Kliebacker, K. (1983, April). The convergence 
phenomenon. Micro Market Examiner ^ 1.(5) r 1. 



Farrett , W., Johnson^ M. K. , & Air.uncsen, C. (1983, 
Fall). The. big job in the small schools. NRP: 
National Rural Research and Personnel Preparation 
• Projact r .p. 2. 

Rankin,"^. J., 6c 'irepper, (1978). Retention and 
delay of feedback in a computer-assisted- 
instructicnal task. Tournal of ' Experimental 
Eaucation , 6_4(4), 67-70. 

bchcen/ H. , & Hunt, T. (1977 ). The effect of 
technology on instruction: The literature of the 
last years.' AEDS Journal , 68-82. 

Schwartz, H. A., & Long, H. S. (1966). Instruction 
by computer (IBM Technical Report 00.1404). 
Poughkeepsie, NY: IBM Systems Development Division. 

Staff, (1984, January 18). Fiber optics: Bringing, 
teachers to rural students. Education Computer 
News , p. 5-b. 

Smith, T. A., Gohs, F. Jf., & Mason, E. J., (1982). 
Individualized study by technology (1st) for Alaska . 
A model for the future ? Juneau, AK: Alaska. State 
Depart -J nt of Education. (ERIC Document 
Reprcauction Service No. ED 229 005) ~ 

Stevenson," G., Edwards., P., & Bianchi, E. (1978). 
Program statefl;ent: GEMS . Report submitted to the 
Office of Educc^tional Dissemination Iieview Panel. 

Tinker, R. F. (1964). The der-line and fall of the high 
school science lab. Electronic Learning , 3^(5), 24, 
26. 

» 

Totfler, A. (1979). The third wave . New York: Bantam 
Books. 



40^ 



35 



Resources 



CompuServe 

5000 Arlington Centre Boulevard 
P.O. Box 20212 
Columbus, OH 43220 



The Source 
1616 Anderson Road 
McLean, VA 22102 
(800) 336--3366 



SpecialNet 

National Association of State Directors 

of Special Education 
1201 16th Street, NW 
Washington, DC 20036 

(202) 822-7933 
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